Activation of human platelets by protein kinase C antibody: role for surface phosphorylation in homeostasis.
A monoclonal antibody that inhibits protein kinase C (PKC) activity, as well as PKC pseudosubstrate inhibitory peptides, was found to cause aggregation of human platelets followed by granular secretion. Binding of this antibody to the platelet surface was demonstrated directly by flow cytometry and immunofluorescence microscopy. Assays of ecto-protein kinase activity revealed that this antibody inhibits the phosphorylation of five proteins on the platelet surface. The platelet aggregation induced by extracellular PKC inhibitors could be blocked by the addition of the membrane-impermeable phosphatase inhibitor, microcystin. Thus the inhibition of surface protein phosphorylation together with continuous dephosphorylation, namely, a decrease in the phosphorylation state of surface proteins, causes the activation of platelets. The aggregation caused by decreased surface phosphorylation appears to be initiated by the exposure of active fibrinogen-binding sites on the platelet surface, as demonstrated by the formation of fibrinogen-dependent microaggregates, as the first step in this process. We conclude that the phosphorylation of surface proteins by a platelet ecto-protein kinase C protects platelets from spontaneous aggregation and thus can play an important role in homeostatic mechanisms that maintain circulating platelets in a resting state.